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DETAILED ACTION 
Priority 

1 , Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Specification 

2, The disclosure is objected to because of the following informalities: 
Page 14, line 20 is referring to "The dark area 46" and figure 6b;however, 

numeral 46 is missing within figure 6b. 
Appropriate correction is required. 

Drawings 

3. Figures 1-5 are objected to under 37 CFR 1.84(o) Legends: "Suitable descriptive 
legends may be used subject to approval by the Office, or may be required by the 
examiner where necessary for understanding of the drawing. They should contain as 
few words as possible." 

The drawings can be understood after reading the specification; however, a word 
label or description for the boxes is requested so that a reading of the specification is 
not necessary for an understanding of the drawings. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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5. Claims 1-3,5-8,10.11,17,19,20-22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Matama (U.S. Patent 5,739,922 A). 

With regard to claim 1, Matama discloses a method of a system of image 
processing, comprising the steps of: 

a) providing an original image as a matrix of discreet picture elements (pixels) 
("CCD array 5 is constituted of... picture elements" of figure 1 @ col. 9, lines 54,55), 

b) splitting said original image into n frequency channels (Matama states, "...low 
frequency components... are extracted (col. 11, lines 41-43).", and "...middle and high 
frequency components... are extracted... (col. 11, lines 54,55).") , each of said n 
channels being presented by an image matrix of the same size (Matama discloses that 
low, middle, and high frequency components are extracted from fine scanning image 
image signal S subscript F (col. 11, lines 41-56).) as said original image ( Using figure 1, 
Matama states, "...fine scanning operation is carried out by scanning the color image 4 
at fine scanning intervals, and... fine scanning image signals S subscript F are... 
obtained... (col. 11, lines 16-19).") , 

c) detecting edges ("regarded as being the edge portion of the image" @ column 
17, lines 5-8.), and 

d) assembling an output image (Matama states, "...the processed luminance 
components Y subscript MH'[MH represent medium and high] are combined with the 
low frequency components... of the fine scanning image signals S subscript F (R,G,B), 
and processed image signals R\G', and B' are thereby obtained (col. 17, lines 61-65).") 
from said n frequency channels taking said detected edges into account (Matama 
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states," In cases where the correlation value is larger than the predetermined threshold 
value, the portion associated with the correlation value can be regarded as being the 
edge portion of the image (col. 17, line 5-8)[ Therefore, the correlation values 
associated with the edge portion are used to determine the gain or weight is multiplied 
by the luminance.]."), 

b1) wherein said splitting said original image is performed into a low frequency 
channel and n-1 high frequency channels (This element was addressed in part "b)" 
above), 

wherein said detecting edges is performed by: 

c1) calculating in each of said n-1 high frequency channels for each pixel ("the 
picture element" @ column 19, line 16) a correlation value (Matama states," In cases 
where the correlation value e among the colors is smaller than a predetermined 
threshold value... (col. 19, lines 13,14).") between a processed pixel and its neighboring 
pixels (Matama states, "...the degree of emphasis of the high frequency component 
corresponding to the picture element... may be set to be lower than the degree 
of emphasis of the high frequency components corresponding to the other picture 
elements (col. 19, lines 13-20).") followed by 

c2) comparing said correlation value with correlation values for the corresponding 
(by their location in the image) pixels in other said high frequency channels (Matama 
states, "...when the correlation value between the middle and high frequency 
components... is calculated, the correlation value is approximately equal to zero with 
respect to a flat portion... (col. 16, lines 56-60).") and with a first threshold value for this 
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channel (Matama states,"... [when] each of the correlation values... is smaller than a 
predetermined threshold value, the portion associated with the correlation value can 
be regarded as being the flat portion... (col. 17, lines 1-4).")."; and 

c3) forming weighting coefficients ( or "gain M") based on the results of said 
comparing for each pixel of each of n-1 high frequency channels (Matama states,"... in 
cases where the correlation value e is smaller than a predetermined threshold value Th, 
the value of the gain M is set to be small (col. 17, lines 44-46).", and 

d1) said assembling said output image (R',G\B' of figure 9) is made by summing 
(summation symbol located in the top right corner of figure 9) each pixel from said low 
frequency channel (Figure 9, label:"RL,GL,BL": "L" represents a low pass signal) with all 
the corresponding (by their location in the image) pixels of said n-1 high frequency 
channels multiplied by their weighting coefficients (Matama states," The processed 
middle frequency components..., which have been multiplied by the gain M, and the 
processed high frequency components..., which have been multiplied by the gain 
H...(col. 17, lines 56-59)."). 

Claim 2 was addressed in c2) above. 

With regard to claim 3, Matama discloses the method according to claim 2, 
wherein a weighting coefficient (figure 14A: "gain M") takes a minimal value (The 
left side of the graph of figure 14A) for correlation values ("e" axis of figure 14A is an 
axis of correlations values) that are significantly smaller ("...the correlation value e is 
smaller than a predetermined threshold value Th...(col. 17, lines 44,45).") than said first 
threshold value ("Th" on the "e" axis is the threshold value); 
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said weighting coefficient smoothly increases from its minimal value to its 
maximal value for correlation values that are close to said first threshold value (The 
graph of figure 14A increases or ramps up from the left at a minimum "gain M" or weight 
to a maximum "gain M" or weight towards the right end of the graph and levels off,); 
and 

said weighting coefficient (figure 14A:"gain M") takes its maximal value for 
correlation values (figure 14A: "s" axis of correlation values) that are significantly larger 
("e is larger than predetermined threshold value Th...(col. 17, line 47).") than said first 
threshold value (figure 14A: "Th" value located on the "e" axis). 

With regard to claim 5, Matama discloses a system of a method according to 
claim 1, wherein M ("middle and high frequency components" @ col. 16, lines 1,2) of 
said n-1 high frequency channels ("middle and high frequency components" @ col. 16, 
lines 1 ,2), where 2 ^ m ^ n-1 , are different from one another "...cross correlations can 
be classified into three types (col. 16, lines 12,13)." in a direction of their principal 
passing only (figure 10A has no specific direction, figure 10B has a direction indicated 
by the diagonal line, figure IOC has a direction indicated by the diagonal line). 

With regard to claim 6, Matama discloses a system of a method according to 
claim 5, wherein said forming weighting coefficients for each pixel of each of said m 
high frequency channels is made by comparing said corresponding correlation value to 
said first threshold value and to said correlation values for corresponding (by their 
location in the image) pixels of other m-1 high frequency channels (The other frequency 
channels contain middle and high frequency components for each R,G, and B 



Application/Control Number: 09/786,477 Page 7 

Art Unit: 2621 

component color space (col. 16, lines 1-3),). 

With regard to claim 7, Matama discloses a system of a method according to 
claim 1 , wherein each of said picture elements (pixels) is represented by a scalar value 
characterizing ("luminance components" @ col. 17, line 60) , for example, image 
intensity at said pixel. 

With regard to claim 8, Matama discloses a system of a method according to 
claim 7, wherein said scalar value (Y subscript MH: figure 9, and col. 17, line 60) is 
calculated for each pixel by multiplication of said pixel value ("...middle and high 
frequency components... (col. 17, line 50).") by a weighted sum of its neighboring pixels 
(Matama states, "...the values of the gain M and the gain H are changed in accordance 
with the correlation value e, which is the sum of the correlation values... among the 
colors (col. 19, lines 26-28)."). 

With regard to claim 1 1 , which is representative of claim 10 and 22, Matama 
discloses a system of a method according to claim 1, wherein said threshold value (Fig. 
14A: "Th") for each of said n-1 high frequency channels is determined by analyzing 
distribution of pixel values in an image of a corresponding processed frequency channel 
(Matama states, "...the degree of emphasis [or "Th" of figure 14A] of the high frequency 
component corresponding to the picture element... may be set [or determined] to be 
lower than the degree of emphasis of high frequency components corresponding to the 
other picture elements (col. 19, lines 14-20)."). 
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With regard to claim 17, Matama discloses a system of a method according to 
claim 1, wherein correlation values (Matama states, "the correlation values eRG, eGB, 
and eBR among the colors are calculated... (col. 16, lines 31,32).") for several 
neighboring pixels are smoothed (Matama states, "...the correlation values... are 
calculated from the... frequency components R subscript MH, G subscript MH, and B 
subscript MH (col. 16, lines 31-34). The said frequency components are "mean values" 
(col. 16, line 11).) before (Matama states, "...the gain [or weight] M in accordance with 
the correlation value at each picture element is calculated from the value of e having 
thus been obtained (col. 17, lines 41-43).") said forming said weighting coefficients 
(Gain "M "is later multiplied by the mean frequency components (col. 17, lines 50,51).), 
said smoothing being implemented at least in one of n-1 high frequency channels ( 
Matama states, "...correlation values among the middle and high frequency 
components... are calculated (col. 17, lines 12-14)."). 

With regard to claim 19, Matama discloses a system of a method according to 
claim 1 , further comprising smoothing said weighting coefficients (This portion of claim 
19 was addressed in claim 3 above at "figure 14A increases or ramps up") over 
neighboring pixels (Matama states,"... m represents the size of the mask for the 
calculation of the correlation value... ( col. 16, lines 47,48) , said smoothing being 
implemented at least in one of said n-1 high frequency channels (Matama states," ...the 
correlation values... among the colors are calculated from the middle and high frequency 
components... (col. 16, lines 31-33).") 
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With regard to claim 20, Matama discloses a system of a method according to 
claim 1 , wherein said original image is a p-dimensional matrix of said picture elements, 
where p is greater than or equal to 3 (Matama states,"... CCD array 5 is constituted of 
2,760X1840 picture elements (col. 9, line 55)."). 

With regard to claim 21 , Matama discloses a system of a method according to 
claim 1 , wherein different threshold values are used for different parts of said image ( 
Matama states," [When] each of the correlation values... is smaller than a predetermined 
threshold, the portion associated with the correlation value can be regarded as being 
the flat portion [or an edge potion for another case] (col. 17, lines 1-8)."), said different 
threshold values being used to form said weighting coefficients at least in one of said 
n-1 high frequency charnels. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7, Claims 12,13,15,16 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Matama as applied to claim 1 above, and further in view of Nishimura 
(U.S. Patent 4,503,461 A). 

With regard to claim 12, Matama does teach the use of a pixel of claim 12, but 
does not teach that a pixel can be represented by a vector. 
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Matama does teach using luminance values for pixels (col. 17, lines 61-65). 

With regard to claim 13, Matama teaches a system of a method according to 
claim 12, wherein said correlation value for each pixel is calculated as a scalar product 
of said pixel by a weighted sum representing its neighboring pixels (This element of 
claim 13 was addressed in claim 8). 

However, Matama does not teach the use of a pixel vector and a weighted sum 
of vectors. Instead Matama is using a weighted sum of scalars. 

With regard to claim 15, Matama teaches a method of a system according to 
claim 12, wherein said threshold value (Fig. 14A: "Th") for each of said n-1 high 
frequency channels is determined by analyzing distribution of absolute values ("absolute 
values" @ col. 16, lines 22,28) of pixels of an image of a corresponding processed 
frequency channel (Matama states, "...the degree of emphasis [or "Th" of figure 14A] of 
the high frequency component corresponding to the picture element... may be set [or 
determined] to be lower than the degree of emphasis of high frequency components 
corresponding to the other picture elements (col. 19, lines 14-20)."). 

However, Matama does not teach "absolute values of vectors" as required in 
claim 15. Instead, Matama is using an absolute value of mean values. 

With regard to claim 16, Matama teaches all of the elements of claim 16 as 
addressed in claim 1 1 above except for "vectors representing pixel values" as required 
in claim 16. 

With regard to claim 23, Matama teaches all of the elements located above at 
claim 15 except "picture elements [are] represented by a vector". 



Application/Control Number: 09/786,477 Page 1 1 

Art Unit: 2621 

However, Nishimura does teach, in the field of endeavor of image measuring 
using weighted sums, claims 12,13,15,16, and 23 of a system of a method according to 
claims 1 and 21 , wherein said picture element (pixel) is represented by a vector 
(Nishimura states," The magnitude of the [spatial] gradient vector at each point... is 
compared with thresholds... (col. 5, lines 34-36).".) 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to use Matama's luminance or scalar teaching as a gradient within 
Nishimura's spatial vector gradient teaching because the "use of spatial operators... an 
improved signal with minimal distortion due to artifact edges is provided ( Nishimura, 
col. 5, lines 47-51)." 

8. Claims 24 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Matama as applied to claim 1 above, and further in view of Feinberg et al. (U.S. 
Patent 5,270,654 A) 

With regard to claim 24, Matama does teach all the elements except for requiring 
a complex value. 

However, Feinberg et al., in the field of endeavor of MRI imaging, does teach a 
complex value which represents a picture element (Fienberg states,"... s is the complex 
value of the i-th pixel of data... (col. 13, line 7)."). 

With regard to claim 25, Matama teaches all of the elements (claim 8 above) 
except for requiring "a complex conjugate". Instead Matama uses a scalar value or 
luminance value. 
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However, Feinberg et al. does teach using a "pixel by a complex conjugate" 
(Feinberg states,"... s is a complex value of the l-th pixel of data... and si* is the complex 
conjugate of s (col. 13, lines 7-9)."). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a complex value which includes the conjugate of Feinberg 
with Matama*s scalar or luminance value because "phase errors can be corrected (col. 
13, line 10)." Note that "severe image artifacts may result from the discontinuous 
pattern of the remaining small phase errors disposed... (col. 8, lines 16-19)."; therefore, 
Feinberg's phase correction ensures "a discontinuous pattern" or "sharp interfaces (col. 
19, lines 45,46)" a reduction of the severe artifacts. 

9. Claim 9, 14 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combination of Matama and Nishimura and Fienberg as applied to claim 1 
above, and further in view of Meno (U.S. Patent 5,003,618). 

With regard to claim 9, which is representative of claims 14 and 26, the 
combination of Matama, Nishimura, and Feinberg teaches all of the elements (claim 5 
above) except for the remaining portion about the use of anisotropic weights of claim 9, 
lines 3-5. 

However, Meno teaches, in the field of endeavor of image filtering using 
anisotropic filter kernels, the remaining potion of claim 9 which anisotropic weights 
("weighting calculation" @ col. 4, line 59) are used for calculating said weighted sum 
of said neighboring pixels (Meno states, "[Gradient] sums are representative of the 
average value of the pixels in each sector (col. 5, lines 2-6).", a direction of said 
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anisotropy corresponding to said direction of principal passing for corresponding 
processed frequency channel (Meno states,"... anisotropic filters... can be oriented with 
the low pass filter function in the direction of the sector... (col. 5, lines 32-35)."). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Matama's correlation classification (figures 10A-10C and col. 16, 
line 13: "classified") for detecting edges with Meno's anisotropic filter "in order to 
enhance line definition (col. 5, line 35)." 

10. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matama 
as applied to claim 1 above, and further in view of Matama. 

Matama teaches a system of a method according to claim 2, wherein a weighting 
coefficient takes a minimal value for correlation values that are significantly smaller than 
said first threshold value; said weighting coefficient smoothly increases from its minimal 
value to its maximal value (Addressed in claim 3 above), but does not teach the 
remaining portion of claim 4. 

Matama teaches in another embodiment the remaining portion of claim 4 of 
"while said correlation value (Figure 8A: HUE ANGLE 9) increases (A first diagonal line 
increases from "0" to "1 .0" of the "WEIGHT FUNCTION W(9)" axis.) to a second 
threshold value (The second threshold value is located at on the HUE ANGLE v) axis 
when said diagonal line reaches "1.0" on said "WEIGHT FUNCTION W(0)" axis.), said 
second threshold value being equal to a product of said first threshold value by a 
pre-defined coefficient (Matama states," Picture elements... which have signal values 
larger than a predetermined threshold value (col. 14, lines 55,58,59)."; and said 



Application/Control Number: 09/786,477 Page 14 

Art Unit: 2621 

weighting coefficient smoothly decreases (Figure 8A has a second diagonal line that is 
deacreasing from "1 .0" to "0" on the WEIGHT FUNCTION W(0) axis) from its maximal 
value (fig. 8A" "1.0") to its limit value (fig. 8A: "0") while said correlation value is larger 
(Matama states," The signal values corresponding to... a region become markedly larger 
than those corresponding to the other regions (col. 14, lines 64-66).") than said second 
threshold value. 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Matama's 3rd embodiment (fig. 9:numerals 30,31) of teaching a 
"degree of emphasis and restriction versus weight or gain" (fig. 14A) with Matama's 2nd 
embodiment (fig. 4: numeral 23 and figures 8A,8B ) of "HUE ANGLE versus WEIGHT 
FUNCTION or gain" because "processing... is carried out such that the other 
regions. ..can be prevented from being extracted and such that the. ..region can be 
detected easily (col. 14, line 67 and col. 15, lines 1-3)." 

Additionally Matama states,"... the roughness in the region. ..can be restricted. 
Therefore, a reproduced image having better image quality can be obtained (col. 15, 
lines 43-46)." 

1 1 . Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matama 
as applied to claim 1 above, and further in view of Ito (U.S. Patent 5,907,642). 

With regard to claim 18, Matama teaches a transform ("cross correlation" @ col. 
16, line 7), but does not teach the remaining elements of claim 18. 
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However, Ito, in the field of endeavor of image processing of an image in a 
frequency band, does teach the remaining elements of claim 18 "including non-linear 
transforming ("muti-resolution transform" @ col. 15, line 41) said correlation values (Ito 
states, "...X [correlation values] represents the picture element value of each picture 
element in the detail image bk (col. 15, Iine48,49)." Note that "bk" was calculated from 
the multi-resolution transform (col. 15, lines 40,41).) prior to said smoothing said 
correlation values (Ito states, "...when the values of the coefficient for the emphasis 
processing are determined, an interpolating operation is carried out... (col. 16, lines 28- 
30).") , said non-linear transforming remaining unchanged (Ito states, "...for density 
values -<A., the value of p may reach and remain at 1 ,0 (col. 15, lines 59,60) [Therefore 
the value "p" does not change the value of the coefficient "y" of equation (3) located at 
col. 15, lines 44-46]." ) those of said correlation values that are smaller or close to said 
first threshold value (figure 9 shows as the first threshold value.), and decreasing 
those of said correlation values ("y" of figure 9) (Ito states,"... as the density value [gL of 
figure 9] of the. . . image. . . becomes smaller, the degree of emphasis for the detail image 
bk may become lower (col. 15, lines 62-64).") that are significantly larger than said first 
threshold value (Figure 9 shows a region on the GL axis between 'T' and "y" and "y" is 
significantly larger than first threshold value "X")" 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Matama's graphs (figues 14A and 14B) for determining weights 
of figures with Ito's graph (figure 9) because "...the... region having a low density can 
be restricted, and image information representing the... regions having a comparatively 
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high density can be emphasized to a high extent (Ito, col. 16, lines 20-24)." 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Feldman et al. (U.S. Patent 6,463,167 B1) is pertinent as teaching a method of 
processing different portions of an image using weights (figure 10). 

Gupta et al. (U.S. Patent 5,852,475 A) is pertinent as teaching a method of 
detecting edges using a directional filter (figures 8A-8D). 

Macovski (U.S. Patent 4,463,375 A) is pertinent as teaching a method of 
separating an image signal into high and low frequencies using weights (fig. 2), 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dennis Rosario-Vasquez whose telephone number is 
703-305-5431. The examiner can normally be reached on 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Boudreau can be reached on 703-305-4706. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9313, 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 



4750. 




